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EFFECT OF SELENIUM SULFIDE SUSPENSION ON HAIR ROOTS*
VICTOR E. ARCHER, Ml). AND EDITH LIJELL
During the course of other investigations on
hair roots, it was observed that some of the
individuals used as control subjects had a con-
siderably higher proportion of abnormal hair
roots than others. One of these individuals was
known to have recently used a commercial
preparation of selenium sulfide suspension to
control dandruff. This lead to the experiments
detailed below in an attempt to determine the
effects of this preparation on hair roots.
EXPERIMENTAL PROCEDURE
In the first experiment, a 37 year old adult
male subject was chosen who had used no sham-
poos, soap or hair preparations on his scalp for
over one month. A commercial preparation
containing 2.5% selenium disulfide in a sus-
pension containing emulsifying, buffering and
carrying agents was applied to an area of 60
square centimeters on the right occipital part of
the scalp. A total of 1.94 grams of the prepa-
ration was used, being spread over the delimited
area by gentle rubbing for approximately four
minutes. The area was then permitted to dry in
room air. An area of equal size in the corre-
sponding position on the opposite side of the head
was chosen as the control area. Nothing was done
to this area. At nine hours after the application,
the entire scalp and hair was washed with a
bland soap and thoroughly rinsed. No soap,
shampoos or hair dressings were used on the
scalp during the subsequent 25 days of the
experiment.
Periodic examination of the hair roots from
the treated and control areas were then done.
Hair roots were pulled out and classified into
dysplastic and normal in essentially the same
manner as described by Van Scott, ci al (1, 2).
\\Te have considered the following types of hair
roots as dysplastic: resting or growing hairs with
constriction of the bulb or shaft; growing hairs
with constriction of the keratogenous zone;
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hairs broken at the keratogenous zone; hairs
broken at an obviously contricted portion of the
shaft; and hair roots which are "hooked," i.e.,
ones which have a bend in the bulb or keratog-
enous zone which is greater than ninety degrees.
All samples were extracted by pulling parallel
to the hair insertion. The samples were immedi-
ately placed in a 0.5% formalin solution and were
examined within a few hours.
The summarized changes observed are given
in Figure 1. The actual number of hair roots
examined at each one of the points in Figure 1
was between 78 and 216, with a median of 104.
The initial sample (at minus three days) was a
composite sample, approximately half of the
hair roots being obtained from each side of the
head.
In the second experiment, after obtaining a
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FIG. 1. Dysplasia of hair roots following a
9-hour exposure to a selenium sulfide suspension.
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TABLE I
Percentage dysplasia of hair roots by individuals after selenium sulfide shampoo
Subject Sea Before Shampoo
Day After Shampoo
4 6 9 12 68 89
LA Female 22.0 21.8 61.9 40.2 49.2 31.3 13.5
EA Male 5.6 11.8 17.2 12.3 20.6 9.8 7.4
WD Male 2.7 9.6 10.0 10.8 6.6 10.0 5.2
EL Female 3.3 5.2 7.8 5.8 6.4 2.0 1.9
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FiG. 2. Dysplasia of hair roots after selenium
sulfide shampoo.
control hair root sample, the commercial prepa-
ration was applied by four different adults (two
male, two female, aged 25—40) in accordance
with the directions of the manufacturer. It was
applied only once, no repeated applications
being made. The application was made as fol-
lows: 1. The hair was washed with a bland soap
and thoroughly rinsed. 2. One teaspoonful of the
suspension was rubbed into the scalp. 3. After
two or three minutes, this was rinsed off, and
immediately a second application of one teaspoon-
ful was made to the scalp. This also was rubbed
in, producing a lather. 4. The suspension was
left on the scalp for a total period of between
five and eight minutes, at which time it was
rinsed off. 5. A bland soap was then used to
again thoroughly wash the hair and scalp. 6. The
hands and fingernails were then thoroughly
cleaned and washed. Two of the subjects (LA
and EA) did not wash their hair during the 89
days of the experiment. Subject WD washed his
hair at about 2 week intervals with a bland
soap. Subject EL washed her hair with her usual
shampoo at about 1 month intervals.
At periodic intervals hair root samples were
obtained and counted as described above. The
samples varied in size from 79 to 231, with a
median of 127. Each sample was examined in-
dependently by two different observers. The
individual counts by the two observers differed
little. The average per cent dysplasia from these
two separate counts performed at intervals is
shown in Table I for each of the four subjects.
In Figure 2 the pooled results are graphed.
Each bar represents the average of duplicate
counts on each of the four subjects. The averag-
ing was done prior to computation of percent-
ages.
In both Table I and Figure 2 one of the "6
day" samples was actually taken on day 7, and
one of the "12 day" samples was actually taken
on day 11.
EESULTS AND DISCUSSION
Figure 1 is an unequivocal demonstration that
the 2.5% selenium sulfide suspension used is
capable of producing changes in human hair
roots when applied topically for a period of nine
hours. Tn addition to the changes indicated in
Figure 1, it was observed that many hairs ap-
peared to be weakened as a result of the appli-
cation. Of the two hair root samples taken on the
24th day shown in Figure 1, 39.0% of the hairs
in the treated area broke in the shaft without
pulling out the hair root, whereas only 10.6%
in the sample pulled from the untreated area
broke in this way.
Figure 2 demonstrates that changes in hair
roots occur when the selenium preparation is
used only once in accordance with the manu-
facturers directions for use in controlling dan-
druff.
The above changes in hair roots may represent
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a toxic effect of the selenium ion on the hair
root papillae as suggested by Sidi and Bourgeois-
Spinasse who noted that selenium disulfide
preparations had a harmful effect on hair in
many alopecias and pityriasis (3). Grover has
reported partial loss of hair in six cases following
repeated use of a selenium sulfide shampoo (4).
Although the well known toxicity of systemically
administered selenium (5) suggests the possibil-
ity that selenium may have been the agent
responsible for the observed changes, further exper-
iments using other sulfides, and using the emulsi-
fying, buffering and carrying agents by them-
selves would be necessary to elucidate the find-
ings.
In the above experiment, hair root changes
were the only objective findings resulting from
the topical application of a potentially toxic
agent. This suggests that the examination of hair
roots following topical application may be a
sensitive method of testing potentially toxic
agents which may come in contact with human
skin.
SUMMARy
Changes in hair roots following the topical
application of a commercial selenium sulfide
preparation have been demonstrated.
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